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Monoclinic, P2,/c 
a = 10.1378 (4) A 
b = 9.7173 (4) A 
c = 13.8801 (6) A 
P = 93.704 (2)° 
V = 1364.50 (10) a' 

Data collection 

Bruker APEXII CCD 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Bruker, 2006) 
= 0.631, T„^^ = 0.770 



Refinement 

R[F^ > 2a(F^)] = 0.030 

wR(F^) = 0.087 

5 = 1.04 

3162 reflections 



Z = 2 

Mo Ka radiation 
jLt = 2.18 mm^' 
r = 296 K 

0.25 X 0.18 X 0.12 mm 



21184 measured reflections 
3162 independent reflections 
2473 reflections with / > 2a(l) 
Ri„, = 0.033 



154 parameters 

H-atom parameters constrained 
Ap„„ = 0.55 e A"' 
Ap„i„ = -0.23 e A"^ 



Key indicators: single-crystal X-ray study; T = 296 K; mean cr(C-C) = 0.004 A; 
R factor = 0.030; wR factor = 0.087; data-to-parameter ratio = 20.5. 



The title hydrated complex, [Zn2Cl4(C9Hi2N4)2] -21120, is a 
discrete dinuclear zinc complex with l,3-bis(l//-imidazol-l- 
yl)propane as the bridging ligand. The complex molecule lies 
about a crystallographic inversion centre. The Zn'' atom 
exhibits a distorted tetrahedral coordination geometry defined 
by two imidazole N atoms and two CI atoms. O— H- ■ CI 
hydrogen bonding between the lattice water molecules and 
the terminal CI atoms of the molecule lead to a two- 
dimensional structure extending parallel to (100). 

Related literature 

For related structures containing the l,3-bis(imidazol)propane 
ligand, see: Ma et al. (2012); Kan et al. (2012); Jiang et al. 
(2011); Shen & Lin (2012). 




:h,o 



Experimental 

Crystal data 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H- 


■A 




D-H 


H-A 


D-A 


D-H-A 


o\w- 


-mwA- 


■cu 


0.85 


2.47 


3.282 (3) 


160 


OIW- 


-mwB- 


■C12' 


0.85 


2.76 


3.473 (4) 


143 



M, = 661.02 



Symmetry code: (i) x, —y + \.z + \- 

Data collection: APEX2 (Bruker, 2006); cell refinement: SAINT 
(Bruker, 2006); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
DIAMOND (Brandenburg, 1999); software used to prepare material 
for publication: publCIF (Westrip, 2010). 

This work was supported by the Youth Foundation of 
Zhejiang Normal University (No. KYJ06Y12144). 

Supporting information for this paper is available from the lUCr 
electronic archives (Reference: WM5017). 
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Bis[//-1 ,3-bis(l H-imidazol-1 -yl)propane-/(:^N^:N^ ]bis(dichlondozinc) dihydrate 
Xiao-Juan Wang and Yun-Long Feng 

1 . Comment 

In the past few years, complexes based on the l,3-bis(uTiidazol)propane (1,3-bip) ligand have been reported, such as 
[Mn4(tbip)4(l,3-bip)]„2nH20 (Hztbip = (5-/ert-butyl isophthalic acid) (Ma et al, 2012), [Cd(HI)(l,3-bip)]n5nH20 (H3Z, = 
5-(2-carboxybenzyloxy)isophthalic acid) (Kan et al, 2012), [Zn(Z)(l,3-bip)]n (H2Z = 5-methylisophthalic acid) (Jiang et 
al, 2011), [Cd(l,3-bip)Cl2]n (Shen et al, 2012). In order to extend our knowledge in this field, we report here the 
syntheses and structure of a new complex, [ZnCl2(C9Hi2N4]2 2Il20, (I). 

The asymmetric unit of (I) consists of one Zn^+ ion, one 1,3-bip ligand, two CI" ions, and one lattice water molecules. A 
perspective view of the molecular entities of complex (I) is presented in Fig. 1 . The complex contains centro symmetric 
dimers with bridging 1,3-bip ligands. The Zn(ll) atom is four-coordinated in a distorted tetrahedral coordination. O — 
H - Cl hydrogen bonds between the lattice water molecules and CI atoms lead to a layered structure extending parallel to 
(100) (Fig. 2). 

2. Experimental 

A mixture of l,3-bis(imidazol)propane (0.088 g, 0.5 mmol), ZnCl2 (0.204 g, 1.5 mmol), and NajCOj (0.060 g, 0.5 mmol) 
in H2O (16 ml)/C2H50H (2 ml) was placed in a 25 ml Teflon-lined stainless steel vessel and heated at 433 K for 72 h, then 
cooled to room temperature over a period of 24 h. Colourless crystals suitable for X-ray analysis were obtained. 

3. Refinement 

The carbon-bound H-atoms were positioned geometrically and included in the refinement using a riding model [aromatic 
C — H 0.93 A and aliphatic C — H 0.97 A, C/iso(H) = 1.2J/eq(C)]. The oxygen-bound H-atoms were located in a difference 
Fourier map and were refined with the O — H distance restraint of 0.85 A [L'iso(H) = 1.2C'eq(0)]. 
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Figure 1 

Perspective view of the molecular entities of (I), showing the atom-numbering scheme. Displacement ellipsoids are 
drawn at the 30% probability level. [Symmetry code: (A) -x + l,-y+ \ ,-z +1.] 
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Figure 2 

The layer structure of (I) viewed along [100]. Dashed lines indicate O — ^H— CI hydrogen bonds. 



Bis[^-1 ,3-bis(1 H-imidazol-l -yl)propane-K^yV^:yV^lbis(dichloridozinc) dihydrate 



Crystal data 

[Zn2Cl4(C9Hi2N4)2]-2H20 

= 661.02 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 10.1378 (4) A 
* = 9.7173 (4) A 
c= 13.8801 (6) A 
y9 = 93.704 (2)° 
V= 1364.50 (10) A3 
Z=2 

Data collection 

BrukerAPEXIICCD 

dif&actometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
CO and ^o-scans 

Absorption correction: multi-scan 

(SADABS; Bruker, 2006) 
7U = 0.63 l,r^ = 0.770 

Refinement 

Refinement on 
Least-squares matrix: full 

> 2(t(P)] = 0.030 
wR{p) = 0.087 
S= 1.04 
3 1 62 reflections 
154 parameters 
0 restraints 

Primary atom site location: structure-invariant 
direct methods 



F(000) = 672 
Z)x= 1.609 Mgm-3 
Mo Ka radiation, X = 0.71073 A 
Cell parameters from 6173 reflections 
6' = 2.0-27.6° 
= 2.18 mm"' 
r=296K 
Block, colourless 
0.25 X 0.18 X 0.12 mm 



21 184 measured reflections 
3162 independent reflections 
2473 reflections with / > 2a{I) 
Rm = 0.033 

^max = 27.6°, ^min = 2.0° 



= -13^13 
A: = -11^12 
/ = -18^18 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 

w = \IW{F^) + (0.0432P)2 + 0.5084/'] 

where /' = (i^o' + 2Fc')/3 
(A/o-)„^ = 0.001 
Apmax = 0.55 e A"3 
Apnjn = -0.23 e A-3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of P- against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F^, 
conventional 7?-factors R are based on F, with F set to zero for negative F^. The threshold expression of 7^ > a(/^) is used 
only for calculating i?-factors(gt) etc. and is not relevant to the choice of reflections for refmement. i?-factors based on F^ 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A'') 



eq 



Znl 0.34226(3) 0.80572(3) 0.74784(2) 0.04641 (11) 
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Atomic displacement parameters (A^) 
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C9 0.0574(15) 


0.0461 (14) 0.0570 (14) 


0.0063 (11) 


0.0088(12) 0.0011 (11) 


Geometric parameters (A, °) 
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Hydrogen-bond geometry (A, °) 
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Symmetry code: (ii) x, -y+3/2, z+1/2. 
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